f 



^"0 /h4-'"\H 



JP-A 57-58791 

Taking note of the fact that when this kind of a machine 
to electricity transducer is driven by a constant-current 
regulated power, as described above, output error due to 
temperature is proportional to the sum a + p of each temperature 
coefficient of resistance and gauge factor of a strain to 
electricity transducer and that surface impurity concentration 
that this a + p become zero exist at two place as shown in Fig. 
1 by broken line, we have found surface impurity concentration 
so that a + p substantially become zero by repetition of various 
experiments. Therefore, we have succeeded in fabricating the 
machine to electricity transducer in which output error may be 
always in place within tolerance when ambient temperature 
widely vary. 

Thus, it is an object of a first invention to provide a 
machine to electricity transducer in which an elastic substrate 
made of single crystal is fixed at its peripheral portion on 
a surface of a base to form a strain generating part at which 
strain is generated by external pressure at a center portion 
thereof and a P type semiconductor strain to electricity 
transducer is formed on a surface of this strain generating part 
to connect with a constant-current regulated power thereby 
electrical output which is proportional to strain of the. strain 
generating part is detected, wherein average conductivity of 
the transducer is 3.7 x 10^-6.0 x 10^ (1/ £2 cm) and (the length 
of a minor axis on a surface of the strain generating part) /(the 
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thickness of the strain generating part) is 2-60. 

Therefore, in the machine to electricity transducer of 
the first invention, since average conductivity of the 
transducer is within above-mentioned range and the length of 
the minor axis for the thickness of the strain generating part 
is within above-mentioned range, when the transducer is driven 
by the constant-current regulated power, pressure applied to 
the strain generating part is converted into electric signal 
by piezo resistance effect to output. Concurrently, since it 
is configured so as to be unaffected by output compensation for 
temperature and the difference of thermal expansion coefficient 
of the base, output error may be reduced to a minimum and output 
of the transducer is stabilized. 

Furthermore, it is an object of a second invention to 
provide a machine to electricity transducer in which an elastic 
substrate made of single crystal is fixed at its peripheral 
portion on a surface of a base to form a strain generating part 
at which strain is generated by external pressure at a center 
portion thereof and a P type semiconductor strain to electricity 
transducer is formed on a surface of this strain generating part 
to connect with a constant-current regulated power thereby 
electrical output which is proportional to strain of the strain 
generating part is detected, wherein average conductivity of 
the transducer is 3.7 x 10^-6.0 x 10, (1/ Q cm), the base is 
an insulating material having thermal expansion coefficient of 
2.6 X 10-'-3.4 X 10-' (1/°C) and (the length of the minor axis 
on the surface of the strain generating part) /(the thickness 
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of the strain generating part) is 60-150. 

Therefore, in the transducer of the second invention, 
since average conductivity of the transducer, thermal expansion 
coefficient of the base and the length of the minor axis for 
the thickness of the strain generating part are within 
above-mentioned range respectively, when the transducer is 
driven by the constant-current regulated power, pressure 
applied to the strain generating part is converted into electric 
signal by piezo resistance effect to output. Concurrently, 
since the effect by output compensation for temperature and the 
difference of thermal expansion coefficient of the base is 
considered sufficiently, output error may be reduced to a 
minimum and output of the transducer is stabilized. 
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